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(54) SOLID ELECTROLYTIC CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid electrolytic capacitor 
superior in high-frequency response. 

SOLUTION: A valve metal porous sheet 1 where a dielectric oxidization 
covering film 3, a solid electrolyte layer 4, and a cathode electrode layer 5 
are formed on its one surface is covered with an insulation protection layer 
6. A conductor 10 connected respectively with an anode electrode 2 and 
the cathode electrode layer 5 is allowed to be exposed over at least on one 
surface of the insulation protection layer 6, and a connection bump 1 1 is 
formed on the conductor 10. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The anode plate polar zone is prepared in one side of the valve metal porosity sheet object in which the 
dielectric oxide film was formed on the front face and the hole front face. On the other hand, this valve metal porosity 
sheet object is alike, and a solid electrolyte layer and a cathode electrode layer are prepared. Prepare an insulating 
protective layer in these peripheral faces, and the hole of this insulating protective layer which results in the above- 
mentioned anode plate polar zone and a cathode electrode layer is established in one of fields at least. It is the solid 
electrolytic capacitor which was electrically connected with each electrode into this hole, and others prepared the 
insulated conductor and prepared the connection bump in the expressional side of this conductor. 
[Claim 2] The solid electrolytic capacitor according to claim 1 using the aluminium foil which carried out etching 
processing of one side as a valve metal porosity sheet object. 

[Claim 3] The solid electrolytic capacitor according to claim 1 using the sintered compact of valve metal powder as a 
valve metal porosity sheet object. 

[Claim 4] The solid electrolytic capacitor according to claim 1 using the field where the aluminium foil which carried 
out etching processing of one side as anode plate polar zone is not etched. 

[Claim 5] The solid electrolytic capacitor according to claim 1 using another metal layer which formed one side in the 
field where the aluminium foil which carried out etching processing is not etched as anode plate polar zone. 
[Claim 6] The solid electrolytic capacitor using one side in which the dielectric oxide film of the sintered compact of 
valve metal powder is not formed as anode plate polar zone according to claim 1 . 

[Claim 7] The solid electrolytic capacitor according to claim 1 using the metal layer formed in one side of the sintered 
compact of the valve metal powder with which a dielectric oxide film is not formed as anode plate polar zone. 
[Claim 8] The solid electrolytic capacitor according to claim 1 using the fine polymer as a solid electrolyte layer. 
[Claim 9] The solid electrolytic capacitor according to claim 1 using the manganese-dioxide layer as a solid electrolyte 
layer. 

[Claim 10] The solid electrolytic capacitor according to claim 1 which the connection bump formed more than the 
number of the connection bumps of a semi-conductor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for various electronic equipment, and relates to the solid electrolytic 

capacitor which can mount especially a semi-conductor. 

[0002] 

[Description of the Prior Art] As a solid electrolytic capacitor in the former, valve metal porous bodies, such as 
aluminum and a tantalum, were used as the anode plate component, the dielectric oxide film was formed in this front 
face, solid electrolyte layers, such as a functional polymer and a manganese dioxide, were prepared on it, catholyte was 
prepared in that outside surface, and the sheathing mold of the whole was carried out, and the terminal electrode 
electrically connected with an anode plate component and catholyte to the both ends of this sheathing was prepared, and 
it was constituted. 
[0003] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional solid electrolytic capacitor, it is the 
solid electrolytic capacitor of one chip mold like resistance or inductance components, and it will be mounted on the 
circuit board and will be used. 

[0004] However, although the high-frequency response of electronic parts was searched for with digitization of the 
circuit of these days, it was what has the problem of being inferior to high-frequency response, in the solid electrolytic 
capacitor by which a surface mount is carried out to the above circuit boards with a semi-conductor. 
[0005] It aims at offering the solid electrolytic capacitor which this invention removed the above conventional faults, 
made [ the solid electrolytic capacitor ] direct bump connection of the semi-conductor, and was excellent in high- 
frequency response. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem invention of this invention 
according to claim 1 The anode plate polar zone is prepared in one side of the valve metal porosity sheet object in which 
the dielectric oxide film was formed on the front face and the hole front face. On the other hand, this valve metal 
porosity sheet object is alike, and a solid electrolyte layer and a cathode electrode layer are prepared. Prepare an 
insulating protective layer in these peripheral faces, and the hole of this insulating protective layer which results in the 
above-mentioned anode plate polar zone and a cathode electrode layer is established in one of fields at least. Connect 
with each electrode electrically into this hole, and others prepare the insulated conductor. It is the solid electrolytic 
capacitor which prepared the connection bump in the expressional side of this conductor, and a connection bump can be 
formed on the surface of a solid electrolytic capacitor, mounting of various chips including a semi-conductor is enabled 
on that connection bump, and remarkable improvement in high-frequency response can be aimed at. 
[0007] Invention according to claim 2 shall be a solid electrolytic capacitor according to claim 1 using the aluminium 
foil which carried out etching processing of one side as a valve metal porosity sheet object, and, in addition to the 
operation of above-mentioned claim 1, should be excellent in productivity. 

[0008] Invention according to claim 3 is the solid electrolytic capacitor according to claim 1 which used the sintered 
compact of valve metal powder as a valve metal porosity sheet object, and, in addition to an operation of claim 1, can be 
made into what has a big capacity. 

[0009] Invention according to claim 4 is a solid electrolytic capacitor according to claim 1 using the field where the 
aluminium foil which carried out etching processing of one side as anode plate polar zone is not etched, can do one side 
of aluminium foil with the anode plate polar zone, and can lessen a component part. 

[0010] Invention according to claim 5 is a solid electrolytic capacitor according to claim 1 using another metal layer 
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which formed one side in the field where the aluminium foil which carried out etching processing is not etched as anode 
plate polar zone, and can raise the dependability of connection with a conductor by choosing a metal layer. 
[001 1] Invention according to claim 6 is a solid electrolytic capacitor using one side in which the dielectric oxide film of 
the sintered compact of valve metal powder is not formed as anode plate polar zone according to claim 1 , and a 
component part can be lessened and it can make it cheap. 

[0012] Invention according to claim 7 is a solid electrolytic capacitor according to claim 1 using the metal layer formed 
in one side of the sintered compact of the valve metal powder with which a dielectric oxide film is not formed as anode 
plate polar zone, and can raise the dependability of connection with a conductor by choosing a metal layer. 
[0013] Invention according to claim 8 is the solid electrolytic capacitor according to claim 1 which used the fine 
polymer as a solid electrolyte layer, and can be made into what has a low impedance. 

[0014] Invention according to claim 9 is the solid electrolytic capacitor according to claim 1 which used the manganese- 
dioxide layer as a solid electrolyte layer, and can be certainly produced with the established technique. 
[0015] Invention according to claim 10 is the solid electrolytic capacitor according to claim 1 which the connection 
bump formed more than the number of the connection bumps of a semi-conductor, and is possible with what can mount 
a semi-conductor. 
[0016] 

[Embodiment of the Invention] Hereafter, invention concerning claims 1-10 of this invention is explained using drawi ng 
1 - drawin g 15 . 

[0017] Drawing 1 is the perspective view of the gestalt of 1 operation of the solid electrolytic capacitor of this invention, 
and drawing 2 is the sectional view of this solid electrolytic capacitor. The valve metal porosity sheet object which 
consists of a sintered compact of valve metal powder, such as aluminium foil with which 1 carried out etching 
processing of one side, and a tantalum, in drawing 1 and drawing 2 , 2 is the anode plate polar zone prepared in one side 
of this valve metal porosity sheet object 1, and this anode plate polar zone 2 may use the field where etching processing 
of the case of aluminium foil is not carried out as it is, and it Form other metal layers, such as gold, copper, and nickel, 
in the field by which etching processing is not carried out, and constitute, or In the case of the sintered compact of valve 
metal powder, the field of a sintered compact in which a dielectric oxide film is not formed may be used as it is, and it 
may form and constitute metal layers, such as gold, copper, nickel, and a tantalum, from approaches, such as sputtering 
and vacuum evaporationo. 

[0018] Moreover, the dielectric oxide film formed in the front face and the hole front face by anodizing 3 except for the 
anode plate polar zone 2 of the above-mentioned valve metal porosity sheet object 1, 4 is the solid electrolyte layer 
formed on this dielectric oxide film 3. This solid electrolyte layer 4 forms functional polymer layers, such as 
polypyrrole and the poly thiophene, by the chemistry polymerization or electrolytic polymerization, or It can obtain by 
forming a manganese-dioxide layer by infiltrating a manganese nitrate solution and pyrolyzing. 
[0019] Further 5 is the cathode electrode layer formed on the solid electrolyte layer 4, metallic foils, such as copper, can 
be stuck, or can apply conductive paste on the solid electrolyte layer 4, and can be formed. Moreover, 6 is the insulating 
protective layer which covers these whole, and is formed of mold molding using an epoxy resin etc. 
[0020] It is the hole which prepared 7 in the insulating protective layer 6 by the side of the anode plate polar zone 2, and 
the hole which similarly prepared 8 in the insulating protective layer 6 by the side of the anode plate polar zone 2, the 
anode plate polar zone 2, the valve metal porosity sheet object 1, the dielectric oxide film 3, and the solid electrolyte 
layer 4, and these holes 7 and 8 are formed of laser beam machining, etching processing, punching processing, etc. 
[0021] The insulating layer 9 is formed in the wall of the above-mentioned hole 8. And in these holes 7 and 8, a 
conductor 10 is formed of plating of copper etc., and the conductor 10 in a hole 7 is electrically connected only with the 
cathode electrode layer 5 for the anode plate polar zone 2 and the conductor 10 in a hole 8. 
[0022] On this hole 7 and the expressional side of the conductor 10 formed in eight, the connection bump 1 1 who 
consists of solder metallurgy, tin, silver, etc. is formed, and this connection bump's 1 1 number and pitch formed serve as 
a number beyond it in accordance with the connection bump of a semi-conductor who mounts later. Considering as the 
number more than the connection bump of a semi-conductor also makes it possible a chip resistor, a chip ceramic 
condenser, and to mount chips, such as a chip inductance, further among the remaining connection bumps 1 1, after 
mounting a semi-conductor. Moreover, the drawer electrodes 12 and 13 connected with the above-mentioned anode 
plate polar zone 2 and the cathode electrode layer 5, respectively are formed in the side face and base of the insulating 
protective layer 6. 

[0023] Thus, by the ability mounting a direct semi-conductor etc. in one side of a solid electrolytic capacitor, the electric 
conduction pattern of leading about becomes unnecessary, and high-frequency response will improve remarkably. 
[0024] In addition, using the aluminium foil which carried out etching processing of one side as a valve metal porosity 
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sheet object 1 can use the aluminium foil of the already established aluminium electrolytic condenser, it can acquire the 
valve metal porosity sheet object 1 with the etching pit which will be simply considered as a request if one side of 
aluminium foil is masked and etching processing is carried out, and can raise productivity. 
[0025] Moreover, the sintered compact of valve metal powder, such as a tantalum, is used as a valve metal porosity 
sheet object 1 because the electrostatic capacity obtained becomes large. 

[0026] It is because making one side of the sintered compact of aluminium foil or valve metal powder into the anode 
plate polar zone 2 furthermore does not need the metal layer as another anode plate polar zone 2, but productive 
efficiency of a component part also improves few and it becomes advantageous in respect of cost. However, when [ with 
a hole 7 and the conductor 10 formed in eight ] the dependability of connection wants to improve, it is desirable to form 
metal layers, such as gold, copper, and nickel, in one side of the valve metal porosity sheet object 1, and to consider as 
the anode plate polar zone 2. 

[0027] Moreover, by using fine polymers, such as polypyrrole and the poly thiophene, as a solid electrolyte layer 4, it 
should consider as the solid electrolytic capacitor with a low impedance, and should excel in high-frequency response 
more. However, there is the approach of forming a manganese dioxide as a technique established completely, and it 
becomes possible by moreover making control of thickness into the precise approach of performing freely to aim at 
improvement in productivity and dependability. 

[0028] Moreover, although only what formed the connection bump 1 1 only in one side of the insulating protective layer 
6 in the above-mentioned explanation was shown, the connection bump 1 1 can also be formed in both sides. This 
becomes possible by formation of holes 7 and 8, and a hole 7 can form a hole 8 so that the anode plate polar zone 2 may 
be reached, it can form an insulating layer 9 in a hole 8, and can use it as the solid electrolytic capacitor which had the 
connection bump 1 1 in both sides by forming the conductor 1 0 by plating in these so that the cathode electrode layer 5 
may be reached. 

[0029] Furthermore, the drawer electrodes 12 and 13 are not necessarily required, it can also use as a substitute of the 
drawer electrodes 12 and 13 using the connection bump 1 1, and it is also possible to substitute for the semi-conductor 
mounted in the connection bump 1 1 or a chip as a drawer electrode. 

[0030] Next, an example of the manufacture approach of the solid electrolytic capacitor of this invention is explained 
using drawing 3 - drawing „14 . First, as shown in drawing_3 , one side prepares the aluminium foil by which etching 
processing was carried out as a valve metal porosity sheet object 1 . This aluminium foil can be easily obtained by 
masking one side and carrying out etching processing. 

[003 1 ] Next, the anode plate polar zone 2 which becomes one side into which the valve metal porosity sheet object 1 
which consists of aluminium foil as shown in d rawin g 4 is not etched from copper is formed. This anode plate polar 
zone 2 can be formed by sticking sputtering, vacuum evaporationo, or copper foil. 

[0032] Next, as shown in drawing 5 , the resist layers 14, such as a chemical-resistant photoresist and a masking tape, 
are formed in both sides, as shown in back drawin g 6 which stiffened the resist layer 14, the hole 8 which penetrated 
only the number required for a required part is formed by punching, and as shown in drawing 7 , an insulating layer 9 is 
formed in the wall of this hole 8 according to electrodeposition of resin. 

[0033] Then, exfoliate or remove [ dissolution ] the resist layer 14 of an opposite side, and the other sides of the valve 
metal porosity sheet object 1 are made to express it as the anode plate polar-zone 2 side, as shown in drawi ng 8 . The 
dielectric oxide film 3 is formed in a front face and a hole front face, this - formation, as it is made to anodize in liquid 
and is shown in drawin g 9 The thing in which this dielectric oxide film 3 was formed is immersed in the solution 
containing polypyrrole. Then, it is immersed in an oxidizer solution and a polypyrrole layer is thinly formed on the 
dielectric oxide film 3 according to a chemistry oxidation polymerization. The thing in which this polypyrrole layer was 
formed is immersed in the solution containing polypyrrole, by carrying out electrolytic polymerization of the 
polypyrrole layer, using the electrode + side and in a solution as - side, the polypyrrole layer of thickness sufficient on 
the above-mentioned polypyrrole layer is formed, and the solid electrolyte layer 4 is formed. 
[0034] Next, as shown in drawing 10 , it sticks so that the cathode metal layer 5 may flow through the resin sheet 15 
which formed in one side the cathode electrode layer 5 which consists of copper electrically in the solid electrolyte layer 
4, and as continuously shown in drawin g 1 1 , while forming a hole 7 in a predetermined location at the anode plate 
polar-zone 2 side, the insulating protective layer 6 which consists of an epoxy resin in_which opening which is well- 
informed about the side face of the anode plate polar zone 2 was formed etc. is formed also including a side face. 
[0035] And as shown in drawing 12 , the conductor 10 by copper plating is formed in the inside of holes 7 and 8 and 
opening, and the conductor 10 of a hole 7 forms the anode plate polar zone 2 and the conductor 10 in a hole 8 so that it 
may connect with the cathode electrode layer 5 electrically. 

[0036] As shown in drawing 14 , the drawer electrodes 12 and 13 connected with the anode plate polar zone 2 and the 
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cathode electrode layer 5, respectively are formed in a side face and a base, and it considers as the finished product of a 
solid electrolytic capacitor, at the same time it forms the connection bump 1 1 by solder or gold, tin, and silver in the part 
which a conductor 10 expresses, as finally shown in drawing 13 . 

[0037] Moreover, when using the sintered compact of valve metal powder as a valve metal porosity sheet object 1 as 
other examples, as shown in drawin g 15 , the tantalum sintered compact 17 is combined with one side of the tantalum 
foil 16, and the valve metal porosity sheet object 1 is constituted. 

[0038] Other processes take the same process as the case where the aluminium foil which carried out etching processing 

of above-mentioned one side is used, and manufacture a solid electrolytic capacitor. 

[0039] 

[Effect of the Invention] As mentioned above, since the solid electrolytic capacitor of this invention is constituted, when 
it should excel in high-frequency response extremely and a DEJITERU circuit is constituted, it can be made effective by 
the ability carrying out direct continuation of the semi-conductor to the field which the connection bump formed. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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2. **** shows the word which can not be translated. 
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[Drawjng5] 




A 



14 



14 



[Drawing 6] 



8 14 




/ 



7 

/ 




[Drawing 7] 
8 9 




[ Drawing 8] 




[Drawing 9] 




[Drawing 10] 



8 14 




http://www4 .ipdl .jpo .go.jp/cgi-bin/tran_web_cgi_ejj e 



9/10/2004 



Page 3 of 3 



[Drawi ng!!] 
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